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PRUKTHA TEJAVANIJA : COMPARATIVE STUDY ON COVERED TANK SYSTEM
AND COVERED LAGOON SYSTEM, AND WASTEWATER TREATMENT
SYSTEMS SELECTION GUIDELINE. ADVISOR : ASST. PROF. DR. RACHATA
RUNGTRAKULCHAI, 55 PP.

A research on “Comparative Study on Covered Tank System and Covered
Lagoon System, and Wastewater Treatment Systems Selection Guideline” aims to study
(1) the appropriate biogas production from wastewater system for the Firm’s tapioca
starch plants (2) whether or not a biogas production from wastewater system diminishes
wastewater-related pollution, and facilitates wastewater treatment.

From examining factors of biogas production from wastewater system
appropriate for the Firm’s tapioca starch plant, it is found that tapioca starch industry
generally employs anaerobic digestion technology, comprising two prevalent systems,
namely (1) Covered Tank System or UASB System (Upflow Anaerobic Sludge Blanket
System) and (2) Covered Lagoon System or HL System (High Rate Anaerobic Lagoon
System). Based on the comparison test, Covered Tank System is the more appropriate
for the Firm’s tapioca starch plant. This is because the Firm spares space sufficient for
installing the system. Its design and maintenance costs are also outnumbered by the
UASB System as the latter requires the design specific to wastewater from the plant’s
activity, involving high complexity and personnel with rather high level of knowledge and
expertise. This renders the Covered Tank System preferable to the UASB System for
the plant where the researcher conducted the study.

This study also finds that the biogas production from wastewater also
contributes to diminishing of wastewater-related pollution, and facilitating wastewater
treatment to meet the quality standard for water discharged from industrial plant and

industrial estate.

Graduate School Student’s Signature........................
Field of Study Executive Enterprise Management Adyvisor’'s Signature........................
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' a A6 , & 0 I o A A AN o
ot RANLRIIBUNITNa1Y lasutvaande 2 Ussinnvan fa wmaluladfnltanna was
wmalwladn biltannea
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spznalunmsthdasu udiidelds de doadudnlddalunistndags hesandasinig
WummﬂlﬁﬁmwuLtazﬁ'\‘léfaaﬁ%'i'@mﬂauqﬁuw’%ﬁmmﬁu #aNINHNTZUIBNNTLTA
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2. n3zuwn3A kil Ea1n7 (Anaerobic Digestion) nTeUIRMIRE1TDUNIES 14
: v 1 (23 &
iuFsdzunuiesas 80-90 gndesaauidufiioiiinu uszaiveulasan’lad S9viu
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atazwing 545 Tu lddasldnunvelnnjann uazennfazaivguuuailGelilysanmn
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4. Upflow Anaerobic Sludge Blanket (UASB) Jumalwiziaesuazaaiien
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1. izuuﬁ'@u‘ﬂﬂ (Covered Tank) 138 SoUU UASB (Upflow Anaerobic Sludge
Blanket)

s:uuﬁagu‘ﬂ@ #I052UU UASB LIwnssuaunsHaamnadinIn Naadirinnig
IRuIaznantuanisonialunsnen ﬁn%m:gnﬂam%mn%’fﬁaﬁam:umiaw'umzmﬂ
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r o o { [ ' = \ ) s
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13U pH M aaanuuy lﬁﬁﬁom‘%wmiaza’mgumn a;}imﬂuaﬂﬁiﬁ UASB uazltyzuudng

ANIRZAEYU7 Tasnsaanuntzans U luvialdns UASB



13

1.3 D9 UASB 1ilumsaddndnanniatgsatnan mulundnfaudiosns
Polyvinyl Urethane mu’lmﬁumuquﬁﬂmaﬂs:mm 27 a7 §4 10 1was Y3unasas
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1.5 32U Gas Flare ST TIAINNLAEINNNTREIN
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]
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2. 2uudaie (Covered Lagoon) 38 Jeuy High Rate Anaerobic Lagoon (HL)
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dl' Y a v a Y & o =3 23 = A a J 1A a‘lv
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A Y a £ 4L o ¢ A da a a a6 S a Ada
]Jﬂ&lﬁ.ﬂf]wvlﬁaaﬂ‘ﬂLﬁ]quﬂTuuuLa\? Lﬂll']zﬂ‘ﬂuﬂLﬁﬂﬂuﬂi&niﬁ’]sauﬂiﬂfﬂﬂ LNSWILRENY
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Eﬂﬁ 4 Ualyy Covered Lagoon

]
a

N3 : NINWAWAINUNAUNULAZEINEWAINY NIENTHNAIU. (2554).
ANANTINAWIUALNITAINWHAANRIWNAUNY BAT 5. aawlail.
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T wioszun HL Jduaeumsviulasutseandussuutas dad
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2.1 FTULANGYK N318 wazadwnIdansa1d g dIFEINNNITZLIRNITHEG
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%3871 Plasma
Emission
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Inductively Coupled
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BIO-GAS FEASIBILITY STUDY - THAKANTO FACTORY

Assumptions
Current fuel comsumption per annum 23,329,171 Baht
Increase in fuel cost per annum 6.4%

Bio-gas investment cost 60,000,000 Baht

(Estimatd at Baht 12 per liter)

Cash Flow Forecast Yro yri Yra2 Yr3 Yra Yrs Yre yr7 Yre Yro Yr10
Fuel consumption without bio-gas 233 248 26.4 281 29.9 318 338 36.0 383 40.8
Carbon credit refundable = = = - - - - - -
Fuel savings 235 248 26.4 281 29.9 318 33.8 36.0 383 40.8
Less:
Lost interest income
Fuel addition cost = - = = - - - - - -
Bio-gas maintenance cost (2.5) 2.7) (2.8) (3.0 (3.2) (3.4) (3.6) (3.9 (4.1) (4.4
Net savings from using hio-gas 20.8 222 236 25.1 26.7 28.4 30.2 322 34.2 36.4
IRR & Payback Calculations
Initial investment (60.0)
Net savings from using bio-gas 20.8 222 23.6 25.1 26.7 28.4 30.2 322 34.2 36.4
Cash flow forecsat (60.0) 20.8 22.2 23.6 25.1 26.7 284 30.2 32.2 34.2 36.4
IRR 38.7% 279.8
1 v
= s o = o [ ]AJ J o e a
Eﬂ‘l’] 8 aATNAfAULNKIZEZIAY 10 U TruulaladyTnaiiunian 12 un/aas
BIO-GAS FEASIBILITY STUDY - THAKANTO FACTORY
Assumptions
Current fuel comsumption per annum 23,329,171 Baht (Estimatd at Baht 12 per liter)
Increase in fuel cost per annum 6.4%
Bio-gas investment cost 70,000,000 Baht
Cash Flow Forecast Yro Yri Yr2 Yr3 Yr4 Yr5 Yré Y7 Yyr8 Yro Yri1o
Fuel consumption without bio-gas 233 248 26.4 281 29.9 318 33.8 36.0 38.3 40.8
Carbon credit refundable - - - - - - - - - -
Fuel savings 233 248 26.4 28.1 29.9 318 338 36.0 383 40.8
Less:
Lost interest income - - - - . - - - - -
Fuel addition cost .9 6.2) (6.6) (7.1) (7.5 (8.0) 8.5) 9.1) (9.6) (10.2)
Bio-gas maintenance cost (2.5) (2.7) (2.8) (3.0 (3.2 (3.4) (3.6) (3.9 (4.1) (4.4)
Net savings from using bio-gas 15.0 15.9 16.9 18.0 19.2 20.4 217 23.1 24.6 26.2
IRR & Payback Calculations
Initial investment (70.0)
Net savings from using bio-gas 15.0 15.9 16.9 18.0 19.2 20.4 21.7 231 24.6 26.2
Cash flow forecsat (70.0) 15.0 1519 16.9 18.0 19.2 20.4 21.7 23.1 24.6 26.2
IRR 22.6% 201.0
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BIO-GAS FEASIBILITY STUDY - THAKANTO FACTORY

Assumptions

Current fuel comsumption per annum
Increase in fuel cost per annum
Bio-gas investment cost

Cash Flow Forecast Yro Yri Yr2 Yr3 Yra Yrs Yré Yr7 Yr8 Yro Yrio
Fuel consumption without bio-gas - 25.3 26.9 28.6 30.4 324 345 36.7 39.0 415 442
Carbon credit refundable b - - - - - - - - - -
Fuel savings - 253 26.9 28.6 30.4 324 345 36.7 39.0 415 44.2
Less:

Lost interest income o ° ° ° = - - - - - -
Fuel addition cost = = = = = - - - - - -
Bio-gas maintenance cost = (2.5) 2.7 (2.8 (3.0 3.2 (3.4) (3.6) (3.9 4.1 (4.4)
Net savings from using bio-gas - 22.8 24.2 25.8 27.4 29.2 31.1 33.0 35.2 37.4 39.8
IRR & Payback Calculations

Initial investment (60.0)

Net savings from using bio-gas 22.8 24.2 25.8 27.4 29.2 311 33.0 35.2 37.4 39.8
Cash flow forecsat (60.0) 22.8 24.2 25.8 27.4 29.2 311 33.0 35.2 37.4 39.8
IRR 42.3% 305.9

25,273,269 Baht
6.4%
60,000,000 Baht

(Estimatd at Baht 13 per liter)

{ L 1 A A :‘ o _a
Eﬂﬁ 10 aaMNafaULNKIZEzZIIaT 10 U ssuutiatadsmnaiiadnian 13 Un/aas

BIO-GAS FEASIBILITY STUDY - THAKANTO FACTORY

Assumptions
Current fuel comsumption per annum

Increase in fuel cost per annum
Bio-gas investment cost

25,273,269 Baht
6.4%
70,000,000 Baht

(Estimatd at Baht 13 per liter)

Cash Flow Forecast Yro Yri Yr2 Yyr3 Yra Yr5 Yré yr7 Yyr8 Yro Yr10
Fuel consumption without bio-gas - 25.3 26.9 28.6 30.4 324 345 36.7 39.0 41.5 44.2
Carbon credit refundable - - - - - - - - - - -
Fuel savings B 253 26.9 28.6 30.4 32.4 345 36.7 39.0 415 44.2
Less:

Lost interest income - - - - - - - - - - -
Fuel addition cost - 6.4) (6.8) (7.2) @.7) (8.1) @®.7) 9.2) 9.8) (10.4) (11.2)
Bio-gas maintenance cost - (2.5) 2.7 (2.8 (3.0 (3.2 (3.4) (3.6) (3.9 4.1) (4.4
Net savings from using bio-gas = 16.4 17.5 18.6 19.8 21.0 22.4 23.8 25.4 27.0 28.7
IRR & Payback Calculations

Initial investment (70.0)

Net savings from using bio-gas 16.4 17.5 18.6 19.8 21.0 22.4 23.8 25.4 27.0 28.7
Cash flow forecsat (70.0) 16.4 17.5 18.6 19.8 21.0 22.4 23.8 25.4 27.0 28.7
IRR 25.3% 220.6

d [y o ap & Y a
Eﬂﬁ 11 A NANDULLNWILHZLINT 10 “ﬂ izu‘ﬂﬂ\‘]%luﬂ@sﬁﬂi’]ﬂ’]quuwn 13 UIN/aeT
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BIO-GAS FEASIBILITY STUDY - THAKANTO FACTORY

Assumptions
Current fuel comsumption per annum

Increase in fuel cost per annum
Bio-gas investment cost

27,217,366 Baht
6.4%
60,000,000 Baht

(Estimatd at Baht 14 per liter)

Cash Flow Forecast Yro Yri Yr2 Yr3 Yra Yrs Yré Yr7 Yrs Yro Yr 10
Fuel consumption without bio-gas 27.2 29.0 30.8 32.8 34.9 37.1 39.5 42.0 44.7 47.6
Carbon credit refundable = = = - - - - - - -
Fuel savings 27.2 29.0 30.8 32.8 34.9 37.1 39.5 42.0 44.7 47.6
Less:

Lost interest income - - - - - - - - - - -
Fuel addition cost - - - - - - - - - - -
Bio-gas maintenance cost - (2.5) (2.7) (2.8) (3.0) (3.2) (3.4) (3.6) (3.9) (4.1) (4.4)
Net savings from using bio-gas - 24.7 26.3 28.0 29.8 317 33.7 35.9 38.2 40.6 43.2
IRR & Payback Calculations

Initial investment (60.0)

Net savings from using bio-gas 24.7 26.3 28.0 29.8 317 33.7 35.9 38.2 40.6 43.2
Cash flow forecsat (60.0) 24.7 26.3 28.0 29.8 3.7 33.7 35.9 38.2 40.6 43.2
IRR 45.8% 332.0

{ L 1 a lé :/ L
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BIO-GAS FEASIBILITY STUDY - THAKANTO FACTORY

Assumptions

Increase in fuel cost per annum
Bio-gas investment cost

Current fuel comsumption per annum

27,217,366 Baht
6.4%
70,000,000 Baht

(Estimatd at Baht 14 per liter)

Cash Flow Forecast Yro Yri Yr2 Yr3 Yr4 Yrs Yré Yr7 Yrs Yr9 Yrio
Fuel consumption without bio-gas - 27.2 29.0 30.8 32.8 34.9 37.1 39.5 42.0 44.7 47.6
Carbon credit refundable - - - - - - - - - - -
Fuel savings - 27.2 29.0 30.8 32.8 34.9 37.1 39.5 42.0 44.7 47.6
Less:

Lost interest income - - - - - - - - - - -
Fuel addition cost - (6.8) (7.3) 7.7) ©.2) ©.8) 93) ©.9) (10.6) (11.2) (12.0)
Bio-gas maintenance cost - (2.5) 2.7) (2.8) (3.0) (3.2 (3.4) (3.6) (3.9 (4.1) (4.4)
Net savings from using bio-gas - 17.9 19.0 20.2 215 22.9 24.4 25.9 27.6 29.4 31.2
IRR & Payback Calculations

Initial investment (70.0)

Net savings from using bio-gas 17.9 19.0 20.2 21.5 22.9 24.4 25.9 27.6 29.4 31.2
Cash flow forecsat (70.0) 17.9 19.0 20.2 21.5 22.9 24.4 25.9 27.6 29.4 31.2
IRR 27.9% 240.1
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Fuel oil used (Baht)

Pear - 2013 209,800 198,800 291,000 25,250 35,100 451,000 251,200 243,200 301,500 205,800 203,700 Imse 2895812
Paar - 2014 258 522957 485,441 319,209 384,287 368,333 318,315 348,300 404,586 435,958 155,784 AT 4443372
Paar - 2018 254785 38588 4458 21,838 434,787 481,193 SET8T 5E8.978 578,700 540,800 427800 1400 544055
Ayerage 3 years 22380 388,538 403,690 268898 288,061 433713 375,707 383,658 478,285 154199 262,355 /3378 4262813
Calculation for assumption
STARCH
Fuel ol uzeq (Liters) 158,501 177,040 189,190 %6850 87,348 85841 1057 2403 198,154 157,268 35,180 128,598
Fue! ol uz=q at Baht 13 per liter 2377512 2655603 26T 148753 1210180 1287618 1688855 3516038 23734 235501 527 697 24,428,584
Fus! ol uzed 2t Baht 14 par liter 229011 2478581  236B668 1383103 122844 LATT 184807 1281681 ZTEBAE0  22017ES 45257 22800368
Fus! ol us=q at Baht 13 per liter 2000510 230052 (2189475 1296453 1135488 0115838 1437501 10472 LEBREET 2044487 457337 21,171,788
Fue! ol uz=q at Baht 12 per liter 1902010 2124482 © 2030285 1159802 1048152 1030084 1326524 2812831 2385847 1867218 422,158 18,543,171
PEARL
Fuel ol uzeq (Liters) 23,095 2858 282 048 28,880 23,551 20876 7383 4z 2838 17199 21,18 315,500
Fuel ol uzed at Baht 13 per liter 343 427,535 485,025 305428 433,206 383280 403,13 410,750 471,485 425070 267,985 47785 4TREN
Fus! ol uz=q at Baht 14 per liter 323335 193,406 455,433 285,997 404,325 325,708 78,259 383,367 440,083 95,132 240,755 1|05 44700

aht 13 per liter 300,238 08T 423,830 265,568 375,444 306,159 8384 355,383 408,620 388,354 223,587 33414 4101500
Fue! ol uzed 2t Baht 12 per liter FAALT] MM 191,228 245,140 148,564 282808 22508 328,800 77,188 340,058 206,382 W2 ITEON
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Internal Rate of Return (IRR) 38.7% 42.3% 45.8%
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Internal Rate of Return (IRR) 22.6% 25.3% 27.9%
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